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By B. F. Muirheid 
If you want a good tile-drainage system, you have 
to start with good tile . Unless you buy strong, dur­
able tile, your system will not give you the long life 
and trouble-free service that you might reasonably 
expect from it. A tile system can be no better than 
its weakest piece of tile. You can buy plenty of 
good-quality tile if you know what to look for. But 
don 't try to judge the quality by the price. 
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C o n c r e t e  m a k e s  t h e  b < :  
f o r  m i l k i n g  r o o m ,  m i l k r o (  
n e n t  b a r n s  a n d  s h e d s .  l  
c r u s h e d  r o c k  o r  g r a v e l  I  
s u r f a c e s  w h e r e  c o w s  w i l l  
b r o o m ,  o r  r o u g h e n i n g  t  
g r i t t y ,  r o u g h e n e d  s u r f a c  
s u r f a c e s  i n  m i l k r o o m ,  f e  
o p e r a t o r  a r e a .  A  r e c o m ]  
c o n c r e t e  i s  1  p a r t  P o r t l a n  
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c e m e n t )  t o  m a k e  a  p l a s t i t  
W a l l s  o f  t h e  m i l k r o o m  
b e  s m o o t h ,  h a r d · ,  a n d  n O J  
o r  c l a y  b l o c k s  o r  w o o d  f r  
u n g l a z e d  i n t e r i o r  m a s o n r -
C l e a n i n g .  S a n i t a t i o n  
l a b o r  s a v e d  b y  o b s e r v i n l  
i n  a n d  a r o u n d  t h e  b u i l t  
m i l k i n g  r o o m  c a n  b e  s c  
w a s h e d  d o w n  w i t h  a  h o s e  
G e n t l e  h a n d l i n g  a n d  i m ]  
c o w s  a f t e r  m i l k i n g  r e d u c (  
d r o p p e d  i n  t h e  m i l k i n g  S l  
t o  m o v e  a b o u t  f o r  a  f e w  
b e f o r e  b r i n g i n g  t h e m  i n .  
i n  t h e  b e d d e d  s p a c e  o n c e  I  
f r e s h  s t r a w  o n  t o p .  T h i s  l  '  
a n d  k e e p  t h e  c o w s  c l e a n e :  
a s  n e e d e d  o r  a s  l o c a l  r e t ;
. . .  
d a i l y  t o  a t  l e a s t  o n c e  a  
t h i s  a r e a .  
M i l k i n g  a n d  f e e d i n g .  
d o o r s  t o  t h e  m i l k i n g  r o o '  
o p e r a t o r  f r o m  h i s  w o r k i J  
t i m e  i s  i n v o l v e d  i n  h a n d  
g e n e r a l l y  b e  t r a i n e d  t o  t h  
r e a d i l y  i f  n o t  m o r e  e a s i l  
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L e a v e s  a r E  
f l a t  o r  C U I  
i s  g r o w n .  
D o u b l e  N e p h  
t h e  c r o w n .  
D u P o n t  L a v e r  
t w o  p e t a l s  
d u l l - g r e e n  
G o r g e o u s .  N  
l e a v e s  a r E  
s u r f a c e .  
N o r s e m a n .  
l e a v e s .  L a  
P i n k  B e a u t y .  
b r o a d e s t  c  
R e d  K i n g .  [  
m a t u r e .  M  
S a i l o r  G i r l .  )  
o l i v e - g r e e l  
a r e a  a t  t h  
W h i t e  L a d y .  
l e a v e s .  D l  
w h i t e  v a r i ,  
a b l e ,  b u t  t  
W h a t  t o  l o o k  f o r  
S o u n d n e s s .  A  s o u n d  t i l e  i s  f r e e  f r o m  c r a c k s  a n d  
c h i p s  t h a t  w i l l  l o w e r  i t s  s t r e n g t h  a f t e r  i t  i s  i n  t h e  
g r o u n d .  A  s o u n d  c l a y  t i l e  h a s  n o  f l a k i n g  o r  " p o p ­
o u t s , "  c a u s e d  b y  l i m e  s p o t s  i n  t h e  t i l e  w a l l .  I f  
c o n c r e t e ,  t h e  t i l e  i s  s o l i d  a n d  n o t  h o n e y c o m b e d .  
A  s o u n d  t i l e  g i v e s  a  g o o d  c l e a r  r i n g  w h e n  t a p p e d  
w i t h  a  l i g h t  h a m m e r  o r  m e t a l  r o d .  
R e g u l a r i t y .  T i l e  s h o u l d  b e  s t r a i g h t ,  h a v e  s q u a r e ­
c u t  e n d s ,  a n d  b e  s m o o t h  a t  t h e  e d g e s .  T h e y  s h o u l d  
b e  u n i f o r m  a n d  c i r c u l a r  s o  t h e y  c a n  b e  e a s i l y  
m a t c h e d  i n  t h e  t r e n c h .  T i l e  t h a t  a r e  e g g - s h a p e d  
i n c r o s s  s e c t i o n  a r e  h a r d  t o  m a t c h  i n  t h e  l i n e  a n d  
a l l o w  d i r t  t o  g e t  i n  t h e  t i l e  a n d  b l o c k  i t .  
D e n s i t y .  T h i s  i s  a n  i n d i c a t i o n  o f  d u r a b i l i t y  a n d  
i s  m e a s u r e d  b y  t h e  p e r c e n t  o f  a b s o r p t i o n  ( s e e  t a b l e  
a t  r i g h t ) .  L o w  a b s o r p t i o n  m e a n s  h i g h  d e n s i t y  a n d  
g o o d  d u r a b i l i t y .  T h e  m o r e  d e n s e  a  t i l e ,  t h e  b e t t e r  
i t  w i l l  s t a n d  u p  u n d e r  f r o s t  a c t i o n .  A  t i l e  t h a t  i s  
n o t  d e n s e  p e r m i t s  w a t e r  t o  s o a k  i n t o  t h e  t i l e  w a l l  
a n d  i s  e a s i l y  d a m a g e d  b y  f r e e z i n g  a n d  t h a w i n g .  I t  
f l a k e s ,  l o s e s  s t r e n g t h ,  a n d  c r u m b l e s .  D a m a g e  i s  
p a r t i c u l a r l y  l i k e l y  t o  o c c u r  a t  t h e  o u t l e t ,  w h e r e  
t h e  l i n e  i s  c o m p l e t e l y  e x p o s e d  t o  t h e  w e a t h e r ,  b u t  
y o u  m a y  f i n d  i t  a n y  p l a c e  i n  t h e  l i n e  w h e r e  f r o s t  
r e a c h e s  t h e  t i l e .  
A  p o o r  b u y :  N o t i c e  t h e  " p o p - o u t s "  c a u s e d  b y  l i m e  s p o t s  i n  t h e  t i l e  
a t  t h e  l e f t .  T h e  t w o  a t  t h e  r i g h t  s h o w  c r a c k i n g  a n d  w a r p i n g .  
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o f  A g r I c u l t u r e  c o o p e r a t m g .  H  .  P .  R  U S K ,  D i r e c t o r .  A c t s  a p p r o v e d  b y  C o n g r e s s  M a y  8  a n d  J u n e  3 0 ,  1 9 1 4 .  .  
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you should ask him to get one. Otherwise you
cannot know the strength value of the tile or its
percent of absorption. These characteristics are
equally important. 
Physical Test Requirements for Drain Tilea 
(American Society for Testing Materials,
Specification C4-50T) 
Tile that are as egg-shaped as these are hard to match in the line. Minimum average Maximum average 

crushing strength absorption by
Internal 5-hour boiling
(lb. per linear ft.)
Strength. This is important if the tile are to 
diameter test (percent)
of tile
stand up under the weight of heavy farm ma­ (inches) 3-edge Sandbearing Clay Concretechinery crossing over the lines. Shallow lines 	 method 
bearing 
tile tilemethodneed a crushing strength of at least 800 pounds
per foot of length. Tile that are laid six feet or 	 Standard drain tileb
more deep must bear up under fairly high earth
pressures - more than 1,000 pounds per foot of 4 ..... . ..... . ... 800 	 1200 13 
 10length. 5 . ... . .......... 800 	 1200 13 
 106 ... ..... . ..... . 800 1200 13 10You cannot determine strength and density 8 . . .......... . .. 800 1200 13 10
10 ............ .. .
simply by looking at the tile. It takes a laboratory 800 1200 13 10
test made according to the requirements set up 12 .... . . ... .. .... 800 1200 13 1015 ...... . .... .... 870 1300 13 10by the American Society for Testing Materials 18 ........ .. . . . ..
(ASTM). 930 	 1400 13 10These requirements are given in the 21 .......... . . . . . 1000 
 1550 13 10table at the right. Such tests are often a routine 24 ..... ... . ...... 1130 1700 13 10
part of the tile-manufacturer's operations to give 27 ....... . ....... 
 1230 1850 13 10him a constant check on the strength and absorp­ 30 ............... 1330 	 2000 13 10
33 . .. . . . . . . ... . .. 1430
tion of his tile. If your dealer does not have a 36 ...... .. . .... . . 1530 	 2150 13 102300 13 10recent test report from an independent laboratory, 42 .. .. .. . ........ 1730 	 2600 13 10 

Extra-quality drain tileb 
4 ..... . . ... ..... 1100 1600 11 85 ..... . . . ... . . .. 1100 1600 11 86 ... . .... . . ..... 1100 1600 11 88 ............... 1100 1600 11 810 .......... . . . .. 1100 1600 11 
 8 
What frost action 12 ... . .. . .. . . . . .. 1100 1600 11 8

can do to a tile 15 .......... ... .. 1100 1600 11 8

that does not 18 ... .. . . ........ 1200 1800 11 8
21 . . .. . ..... . .. .. 1400 2100 11 8
have a high de­ 24 . ..... . . . . .... . 1600 2400 11 8
gree of density. 

27 ... . . . . .. ... . . . 1800 2700 11 8
30 ........... ... . 2000 3000 11 
 833 ........ . . . . . .. 2200 3300 11 8
36 ... .... . . .. . .. . 2400 3600 11 8
42 .... .. . .. . .. . . . 2800 4200 11 8 

a CAUTION : Drain tile meeting these requirements are not nec­essarily safe against cracking in ditches wider or deeper than ordinary.bWhen the freezing and thawing test is made, the number of re­versals (freezings and thawings) shall be as follows: For standarddrain tile, 36; for extra-quality drain tile, 48. 
H o w  t o  g e t  q u a l i t y  t i l e  
F i r s t ,  a s k  f o r  t i l e  t h a t  w i l l  m e e t  t h e  s p e c i f i c a ­
t i o n s  o f  t h e  A m e r i c a n  S o c i e t y  f o r  T e s t i n g  M a t e ­
r i a l s .  T h i s  i s  y o u r  b e s t  g u i d e  f o r  g e t t i n g  d e n s e ,  
s t r o n g  t i l e .  A s k  t o  s e e  t e s t  r e s u l t s  o n  t h e  t i l e ,  o r  
y o u  c a n  h a v e  t h e  t i l e  t e s t e d  y o u r s e l f  a t  a n  i n d e ­
p e n d e n t  l a b o r a t o r y .  
S e c o n d ,  i n s p e c t  t h e  t i l e  a s  t h e y  a r e  d e l i v e r e d  
a n d  c u l l  o u t  t h o s e  w i t h  d e e p  c r a c k s ,  l a r g e  c h e c k s ,  
a n d  h o n e y c o m b e d  w a l l s .  T h e s e  d e f e c t s  c u t  d o w n  
t h e  s t r e n g t h  a n d  c a n  r e s u l t  i n  a  c o l l a p s e d  t i l e  i n  
a  c o m p l e t e d  l i n e .  
T h i r d ,  r e j e c t  t h o s e  t h a t  a r e  o u t - o f - r o u n d  ( e g g ­
s h a p e d )  o r  w a r p e d  a s  w e l l  a s  t h o s e  t h a t  a r e  r a g g e d  
o n  t h e  e n d s .  
B e  s u r e  t h a t  c o n c r e t e  t i l e  i s  c u r e d  b e f o r e  y o u  
l a y  i t  i n  t h e  t r e n c h .  L a y i n g  " g r e e n "  t i l e  i s  p o o r  
p r a c t i c e  s i n c e  t h e  n e c e s s a r y  s t r e n g t h  d o e s  n o t  d e ­
v e l o p  u n t i l  t h e  c o n c r e t e  i s  c o m p l e t e l y  c u r e d .  
W h i c h  g r a d e  t o  b u y .  F o r  t i l e  l i n e s  l e s s  t h a n  s i x  
f e e t  d e e p ,  " S t a n d a r d "  g r a d e  w i l l  g i v e  g o o d  s e r v i c e .  
F o r  d e e p e r  l i n e s ,  u s e  o n l y  " E x t r a - Q u a l i t y "  g r a d e .  
C l a y  o r  c o n c r e t e ?  A s  l o n g  a s  t h e  t i l e  m e e t s  
A S T M  s p e c i f i c a t i o n s ,  e i t h e r  c l a y  o r  c o n c r e t e  w i l l  
g i v e  g o o d  s e r v i c e  i n  p r a c t i c a l l y  a l l  I l l i n o i s  s o i l s  
t h a t  c a n  b e  t i l e - d r a i n e d .  I n  a r e a s  o f  h i g h l y  o r ­
g a n i c  s o i l s  ( p e a t  a n d  m u c k ) ,  c o n c r e t e  t i l e  s h o u l d  
b e  " E x t r a - Q u a l i t y . "  C l a y  t i l e ,  h o w e v e r ,  a r e  n o t  
a f f e c t e d  b y  h i g h l y  a c i d  o r  h i g h l y  a l k a l i n e  s o i l s .  
H a r d  - b u r n e d  o r  s o f t  - b u r n e d .  T o  h a v e  h i g h  
s t r e n g t h ,  l o w  a b s o r p t i o n ,  a n d  h i g h  r e s i s t a n c e  t o  
f r o s t  a c t i o n ,  t i l e  m u s t  b e  w e l l  " b u r n e d "  i n  t h e  
E x a m p l e  o f  h o n e y c o m b i n g .  
G o o d  t i l e  t o  
b u y .  S i d e s  a r e  
s t r a i g h t  a n d  
e n d s  a r e  c i r ­
c u l a r ,  s q u a r e ­
c u t  ,  a n d  
s m o . o t h .  T h e s e  
t i l e  d o  n o t  
s h o w  c h e c k s  
o r  c r a c k s .  ( A t  
l e f t ,  a  c o n ­
c r e t e  t i l e ;  a t  
r i g h t ,  c l a y . )  
k i l n .  T h i s  b u r n i n g ,  h o w e v e r ,  c o n c e r n s  t h e  m a n u ­
f a c t u r e r  r a t h e r  t h a n  t h e  p u r c h a s e r ,  . w h o  n e e d  n o t  
c a r e  h o w  t h e  t i l e  i s  m a d e ,  s o  l o n g  a s  i t  m e e t s  
s p e c i f i c a t i o n s .  
C o l o r .  T i l e  c o l o r ,  i n  g e n e r a l ,  h a s  l i t t l e  s i g n i f i ­
c a n c e  a s  f a r  a s  t i l e  q u a l i t y  i s  c o n c e r n e d .  S o  l o n g  
a s  t h e  t i l e  h a s  t h e  s t r e n g t h ,  d e n s i t y ,  s o u n d n e s s ,  
a n d  r e g u l a r i t y  y o u  w a n t ,  y o u  c a n  i g n o r e  i t s  c o l o r .  
S a l t  g l a z i n g .  T h i s  i s  a  m a n u f a c t u r i n g  p r o c e s s  
w h i c h  g i v e s  a  g l o s s y  f i n i s h  t o  c l a y  t i l e .  I t  d o e s  
n o t  i n d i c a t e  h i g h  q u a l i t y .  T h e  q u a l i t y  o f  s u c h  t i l e  
d e p e n d s  m o r e  o n  t h e  q u a l i t y  o f  t h e  c l a y  o r  s h a l e  
u s e d  a n d  o n  h o w  t h e  r a w  m a t e r i a l  i s  h a n d l e d  b e ­
f o r e  b u r n i n g  t h a n  o n  t h e  g l a z i n g .  
( P i c t u r e s  c o u r t e s y  M i c h i g a n  S t a t e  C o l l e g e . )  
J u l y ,  1 9 5 2  
U r b a n a ,  I l l i n o i s  
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